Chapter 5

QUALITY ASSURANCE

Thequality assurance (QA) program at the\West
Valley Demongtration Project (WV DP or Project)
providesfor and documents consistency, precision,
and accuracy in collecting and andyzing environ-
mental samplesand ininterpreting and reporting
environmental monitoring data

Organizational Respongbilities

West Valley Nuclear Services Co. (WVNSCO)
iscontractually obligated toimplement aQA pro-
gram a the WVDP. Managers of programs,
projects, and tasks are responsiblefor determin-
ing and documenting the applicability of QA re-
quirementsto their activitiesand for implementing
those requirements. For example, the Project En-
vironmental Laboratory management and staff are
directly responsiblefor carrying out sampling and
analytical activities in a manner consistent with
good quality assurance practices and for follow-
ing approved procedures.

Program Design

The quality requirements of rule 10 Code of Fed-
era Regulations (CFR) Part 830.122, QudityAs
surance Criteria (U.S. Department of Energy
[DOE]), and DOE Order 414.1A, Quality Assur-
ance (DOE, 2001) providethe QA program poli-
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cies and requirements applicable to activities at
the WVDP,

Theintegrated quality assurance program appli-
cableto environmental monitoring at the WV DP
also incorporates requirementsfrom Quality As-
surance Program Requirements for Nuclear Fa-
cilities(American Society of Mechanical Engineers
[ASME] NQA-1, 1989) and Specifications and
Guidelinesfor Quality Systemsfor Environmental
Data Collection and Environmental Technology
Programs (American National Standards Ingtitute
and American Society for Quality Control [ANSI/
ASQCE4-1994], 1994).

The QA program focuses upon assigning respon-
sibilities and uponthorough planning, specification,
control, and documentation of al aspects of an
activity to ensure the quality of both radiological
and nonradiological monitoring data. The quality
assurance program includes requirementsin the
aresslisted below.

Responsibility. Responsibilitiesfor overseeing,
managing, and conducting an activity must be
clearly defined. Personnel who verify that the
activity has been completed correctly must bein-
dependent of thosewho performed it.
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Chapter 5. Quality Assurance

Planning. An activity must be planned before-
hand and the plan followed. All activitiesmust be
documented. Similarly, purchases of any equip-
ment or itemsmust be planned, specified precisaly,
and verified for correctness upon receipt.

Control of Design, Procedures, Items, and
Documents. Any activity, equipment, or construc-
tion must be clearly described or defined and
tested. Changesin the design must betested and
documented. Procedures must clearly state how
activitieswill be conducted. Only approved pro-
cedures may be used. Equipment or particular
items affecting the quality of environmental data
must beidentified, ingpected, cdibrated, and tested
before use. Calibration status must be clearly in-
dicated. Itemsthat do not conformto requirements
must beidentified and separated from other items
and the nonconformity documented.

Documentation. Records of all activities must
be kept in order to verify what was done and by
whom. Records must be clearly traceable to an
item or activity.

CorrectiveAction. Conditions adverse to qual-
ity shall be promptly identified and corrected. The
cause of a problem must be identified, acorrec-
tiveaction planned, responsibility assigned, and the
problem remedied.

Audits. Scheduled audits and assessments must
be conducted to verify compliance with al aspects
of the QA program and determineits effectiveness.

Subcontractor laboratoriesproviding analytical ser-
vices for the environmental monitoring program
are contractually required to maintain aQA pro-
gram consistent with WVNSCO requirements.
They provide analytical data reports and any
supplementary documentation necessary to vali-
date the data.
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Procedures

Those activities that affect the quality of environ-
mental monitoring dataare conducted according to
approved proceduresthat clearly describe how the
activity should be performed and what precautions
areto betakenin connection with the activity. Any
person performing an activity that could affect the
quality of environmental monitoring data must be
trained and must demonstrate proficiency in proce-
dures applicabletotheactivity.

New procedures are developed each time an ac-
tivity isadded to the monitoring program. Proce-
duresarereviewed periodicaly and updated when
necessary. Documents are controlled so that only
current procedures are used.

Quality Contral in the Field

Quiality control (QC), an integral part of quality
assurance, is used to verify that sample analysis
and collection are consistent and repeatable. QC
methods are applied in thelaboratory (analytical
or laboratory QC) and inthefield (field QC).

To ensure that samples are collected correctly,
appropriate sampling procedures are followed for
each type of samplebeing collected. For example,
samplelocationsat theWV DP are clearly marked
inthefield to ensure that future samplesare col-
lected in the same locations; collection equipment
inplaceinthefiddisroutingy inspected, cdibrated,
and maintained; and automated sampling stations
are kept locked to prevent tampering and to en-
sure sampleintegrity. Samples are collected into
certified pre-cleaned containers of an appropriate
material and capacity. Containers arelabeledim-
mediately with the pertinent information — date,
time, person doing thecollecting, and special field
sampling conditions. Collectioninformationisdocu-
mented and kept as part of the record for that
sample.
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Quality Control in the Laboratory

Chain-of-custody protocolsare followed to ensure
that samples are controlled and tracked for trace-
ability. If necessary, samplesare preserved assoon
aspossibleafter collection.

To assess quality problems that might be intro-
duced by the sampling process, duplicate field
samples, fidd blank samples, andtrip blank ssamples
are collected. Background samples are collected
for basdline environmental information.

Field Duplicates. Field duplicates are samples
collected from the same matrix in the same man-
ner at the sametime and place. When processed
and analyzed identically, but as independent
samples, they provide information on sample ho-
mogeneity and sampling precision. Field duplicates
arecollected at frequencies specifiedin gpplicable
sampling plans.

Field Blanks. A field blank is asample of labo-
ratory-deionized water that is put into a sample
container at afield collectionsiteandis processed
from that point as aroutine sample. Field blanks
are used to detect contamination that may bein-
troduced by the sampling procedure or the sam-
pling environment. They are processed at a
minimum rate of one per 20 samples.

If samplesare collected with non-dedicated sam-
pling equipment, thelaboratory-deionized water is
poured over the collection equipment and into the
sample container. Thistypeof field blank iscalled
an equipment blank.

Trip Blanks. Trip blanks are prepared by pour-
ing laboratory-dei onized water into samplebottles
inthelaboratory. The bottles are then placed into
sample coolerswherethey remainthroughout the
sampling process. Trip blanks are collected to de-
tect any volatile organic contamination that may
beintroduced from handling during callection, stor-
age, or shipping. Trip blanks are prepared once
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per day when volatile organic samples are being
collected.

Environmental Background Samples. Tomoni-
tor each pathway for possible radiological con-
tamination, samples of air, water, vegetation, mest,
and milk are taken from locations remote from
the site for comparison with samples from near-
stelocations. Samplesthat areclearly outside site
influence show ambient radiological concentrations
and serve as backgrounds or “ controls,” another
form of field quality control sample. Background
samples are collected at the same frequencies, as
are samples from their counterpart near-site lo-
cationsand provide basedline information to com-
pare with information from near-site or on-site
samples so that site influences can be evaluated.

Quality Control in the
L aboratory

Morethan 13,500 sampleswere handled as part
of sitemonitoring in 2003. Samplesfor routinein-
dicator radiological andysswereandyzed on-site,
with the rest being sent to subcontract laborato-
ries.

Off-site subcontract |aboratories must maintaina
level of QC as specified in contracts with
WVNSCO and are required to participate in all
applicable crosscheck programs and to maintain
all relevant certifications.

To monitor the accuracy and precision of data,
laboratory QC practices specific to each analyti-
cal method are clearly described in approved ref-
erences or procedures. Examples of laboratory
QC activities at the WV DP include proper train-
ing of analysts, maintaining and calibrating mea-
suring equipment and instrumentation, and
processing samples in accordance with specific
methods asameans of monitoring laboratory per-
formance.
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Analytical instruments and counting systems are
calibrated at specified frequencies, and logs of
instrument calibration and maintenance are kept.
Cdlibration methodsfor eachinstrument are speci-
fiedin procedures or in manufacturers' directions.
Standards traceable to the Nationa Institute of
Standards and Technology (NIST) are used to
calibrate counting and test instrumentation.

Laboratory quality control samplesconsist of three
generd types: standards (including spikes), used
to assessaccuracy; blanks, used to assessthe pos-
sibility of contamination; and duplicates, used to
assessprecision.

Standards. A standard is a material having a
known property that can accurately be established
based upon its physical or chemical characteris-
tics. Standards are usually NIST-traceable mate-
rials or standard reference materials of known
guantity or concentration.

Ataminimum, onereference standard isanayzed
for every 20 sample anayses. The results of the
analyses are plotted on control charts, which
specify acceptablelimits. If theresultsliewithin
theselimits, then anaysis of actua environmental
samples may proceed and the results are deemed
usable.

Spikes. Another form of standard analysis is a
laboratory spike. In a spike, a known amount of
andyteisadded to asample (matrix spike) or blank
(blank spike) beforethe sampleis analyzed to as-
Sess percent recovery. The percent recovery of
the analyte indicates how much of the anayte of
interest is being detected in the analysis of actual
samples; hence, aspike also is an assessment of
the accuracy of themethod. Spikerecoveriesare
recorded on control charts with documented ac-
ceptancelimits.
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Blanks. Laboratory blanks, also called method
blanks, are prepared from amatrix similar tothat
of the sample, but known to contain none of the
analyte of interest. For instance, deionized water,
taken through the same preparatory procedure as
asample, may serveasablank for both radiologi-
cal and chemical analyses of water samples. A
positive result for an analyte in a blank indicates
that something iswrong withthe analysis and that
corrective action should betaken. In general, one
l[aboratory blank is processed daily or with each
batch of samplesfor agiven analyte.

Theinstrument background count for radiological
samples, acount taken of aplanchet or vial con-
taining no sample, is another form of laboratory
blank. The count servesthree purposes: to deter-
mine if contamination is present in the counting
instrument; to determine if the instrument is re-
sponding in an acceptable manner; and to deter-
mine the background correction that should be
applied when calculating radiological activity in
certain samples.

Environmenta samplescontaining littleor nora-
dioactivity must be measured with very sensitive
instruments. For example, gross alphaand gross
beta measurements must be made with a low-
background proportional counter. Aninstrument
background count is taken before each day’s
counting or with each batch of 20 samples. Back-
ground counts are recorded on control chartswith
defined acceptance limits. An unacceptable count
requires corrective action before analyses can
proceed.

Duplicates. Laboratory duplicates are created by
splitting existing samples before analysisand treet-
ing each portion as a separate sample. Labora-
tory duplicates are used to assess precisioninthe
analytical process.
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Quality Control in the Laboratory

To alow independent determination of environ-
mental monitoring data, samplesof air filters, wa
ter, milk, fish, vegetation, and sedimentsare split
or separately collected and sent to the New York
State Department of Headth (NY SDOH) for mea:
surement and independent reporting to the public.
Co-located samples arelisted in Appendix B of
thisreport.

Crosschecks. Crosscheck samples contain a
concentration of an analyte known to the agency
conducting the crosscheck. However, the concen-
trationisunknownto the participating laboratory.
Crosscheck programsprovidean additional means
of testing accuracy of environmental measure-
ments. WV NSCO participates in formal
crosscheck programs for both radiological and
nonradiological analyses.

Radiological. The DOE recommendsthat dl or-
ganizations performing radiological analyses as
part of effluent or environmental monitoring par-
ticipatein thesemiannual Environmental M easure-
ments L aboratory Quality A ssessment Program.
Thisprogramisdesigned totest thequality of en-
vironmental measurements being reported to the
DOE by itscontractors.

Crosscheck samplesfor radiological constituents
are analyzed by the on-site Environmental Labo-
ratory and by a subcontract laboratory in accor-
dance with contractual requirements. A total of
113 radiological crosscheck analyses were per-
formed by or for the WV DP and reported in 2003.
All but three of thoseresults (97.4% overdl) were
withinacceptance limits.

Results from radiological crosschecks are sum-
marized inAppendix J°, Tables J-1 and J-2C.

The Environmental L aboratory analyzed and re-
ported 34 samplesin 2003; all results (100%) were
within control limits. General Engineering Labo-
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ratory submitted 79 results, of which 76 (96.2%)
werewithin control limits.

Nonradiological. Anaytical laboratories must
demonstrate evidence of satisfactory analytical
performance on samples provided by the
NY SDOH Environmenta Laboratory Approval
Program (ELAP). Thelaboratory must also par-
ticipatein U.S. Environmental ProtectionAgency
(EPA) Discharge M onitoring Report-Quality As-
surance performance evaluation studies. Analyti-
cal procedures are to be consistent with the
principlesand methodologiesin40 CFR Part 136,
Methodology, Chemical Analysis of Water and
Waste, EPA-600/4-79-020, EPA as updated, or
methodscited intheNY SDOH-EL AP manual.

Two nonradiological crosscheck samples (from En-
vironmental Research A ssociates) for the National
Pollutant Discharge Elimination System Discharge
M onitoring Report-Quality Assurance Study #23
were analyzed for pH and residual chlorine by the
WV DP wastewater facility laboratory in 2003.

Twenty-one crosscheck analyseswere performed
by Severn Trent Laboratories, an off-site vendor
laboratory, for additional parametersin2003. Non-
radiological crosscheck resultsare summarized in
Appendix J©, Table J-3€.

Resultsfrom both samplesandyzed at theWVDP
were within acceptance limits (100%). Of the 21
results reported by the vendor laboratory, 20 were
within acceptance limits (95.2%). Combining
WV DP and vendor results for nonradiological
crosschecks, 97.7% werewithin contral limits.

WVNSCO subcontracted laboratoriesarerequired
to perform satisfactorily on crosschecks, defined
as at least 80% or more of results falling within
control limits. Crosscheck resultsthat fall outside
control limitsare addressed by formal corrective
actionsto determineany conditionsthat could ad-
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Chapter 5. Quality Assurance

versely affect sample dataand to ensure that ac-
tua sampleresultsarereliable.

Personnd Training

Anyone performing environmenta monitoring pro-
gram activitiesistrained in the appropriate proce-
dures and qualified accordingly before carrying
out the activity as part of the site environmental
monitoring program.

Recor dkeeping

Control of recordsisan integra part of the envi-
ronmental monitoring program. Field data sheets,
chain-of-custody forms, requests for analysis,
sample-shipping documents, samplelogs, bench
logs, laboratory data sheets, equipment mainte-
nance logs, calibration logs, training records,
crosscheck performance records, data packages,
and weather measurements, in addition to other
records, are maintained as documentation of the
environmental monitoring program.

Records pertaining to the environmental monitor-
ing program are also maintained electronically. A
laboratory information management system
(LIMS) isusedtolog samples, print labels, store
and process data, track QC samples, track
samples, produce sampling and andytica worklists,
and generatereports. All records pertaining tothe
program are routinely reviewed and securely
stored and, for electronic records, routinely
backed-up.

Chain-of-Custody Procedures

Chain-of-custody procedures are used to trace
sample possession from time of callectionthrough
anaysis and maintain the appropriate documenta
tion. Chain-of-custody records begin with sample
collection. Samples brought in from thefield are
transferred under signaturefrom the sampler tothe
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sample custodian and arelogged at the samplere-
ceiving station, after which they are stored in a
samplelockup before andysis or shipping. Samples
sent off-site for analysis are accompanied by an
additiona chain-of-custody/andytica request form.
Subcontract laboratories are required by contract
to maintaininterna chain-of-custody records and
to store the samples under secure conditions.

Auditsand Appraisals

TheNew York State Department of Environmen-
tal Conservation performed an inspection of
WVDP's wastewater treatment facilities and
State Pollutant Discharge Elimination System
(SPDES) discharge monitoring programin 2003.
Theinspection resulted in no reported findings or
observations.

Sdlf-Assessments

Two routine self-assessments of the environmen-
tal monitoring program were conducted in 2003.
The primary topics addressed by thefirst assess-
ment wereworker safety, QA, trend analysis, and
incident reporting. Topics addressed in the sec-
ond assessment were datavalidation and sample
preservation.

No findings or observations were noted. (See
finding and observation under self-assessment
[p. GLO-11].) Recommended actionswere pro-
posed to improvethe program. Nothing was found
during thecourse of these routine self-assessments
that would compromisetherdiability of the envi-
ronmental monitoring program in genera or the
quality of thedatainthisreport.

L essons L earned Program

Lessonslearned datafrom audits, appraisals, and
self-assessments are shared internally and exter-
nally throughthe WV DP | essons|earned program.
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Data Assessment and Reporting

The WV DP maintainsthissysteminorder to pro-
mote the recurrence of desirableevents or to pre-
vent the recurrence of undesirable events.

Data M anagement

Thelaboratory information management system
is a database system used for maintaining the
sampledatalog, tracking samples, managing field
and analytical data, and recording status and re-
sults of data validation. The LIMS is used as a
controlled-source database for generating reports
and evaluations of data sets to support environ-
mental surveillance activities. Subcontract labo-
ratoriesare asked to, where possible, provide data
inelectronic form for direct entry intothe LIMS
by WVDP personnel.

All software packages used to generate data are
verified and validated before use. All analytical
data produced in the Environmental Laboratory
at thebenchlevel arereviewed and signed off by
a qualified person other than the one who per-
formed the analysis. A smilar in-housereview is
contractually required from subcontractor |abora-
tories.

foreitisassigned approva status and madeavail-
abletothe end user.

Control measures, such as chain-of-custody and
sample identification numbering and collection
dates, are checked to ensure that the correct
sample has been analyzed using the appropriate
test procedures. Theanalytical processloginfor-
mation may bereviewed to verify the number and
accuracy of quaity-check samplesand tests. Other
quality requirements, such as meeting minimum
testing sengitivity and precisionlevels, are checked
for the databeing examined.

If the contractually-defined data package
deliverables are not met, the data may be either
flagged as estimated (useful, for example, as sup-
porting information) or asrejected (not-to-be-used)
data. When asampledoes not provideavalid data
point and analytical or calculation errors cannot
be identified and corrected, a retest is often re-
guested on either aremaining sampleportionor a
smilar sample.

After validation is complete, the approved data
package contains all of the data from the data
generator aswell asthequalifier codes affixed to

results, where applicable, thereby making the data
ready for assessment.

Data Verification and
Validation

The data validation process is used to generate
validated summary data, including technical quali-
ficationsor limitations of these dataas based upon

Data Assessment and
Reporting

regulatory and contract-compliance criteria. Ana:
Iytical datafrom both on- and off-site laboratories
are reviewed to verify proper documentation of
sample processing and datareporting, and to de-
termine the quality and usability of the data. A
graded approach is applied that, based upon data
qudity objectives, dictatestherigor of sample col-
lection and/or sample analysis review. In the
WV DP environmental program, each data point
isvaidated per approved standard procedures be-
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Validated radiologica and nonradiological andyti-
cal data, field information, and historical project
data are integrated and evaluated to assess the
specific datausability indetermining presenceor
absence of analytical constituentsand, if present,
thelevels of the constituents. Dataproblemsiden-
tified at thislevd are further investigated and ap-
propriately resolved.
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Datafrom theenvironmental monitoring program
are then processed to assess the effect, if any, of
the site on the environment and the public. Data
from each sampling location are compared to his-
torica resultsfromthe samelocation, comparable
background measurements, and (if applicable)
regulatory or guidance standards.

» Radiologica concentrationsinliquid effluent re-
leases or air emissions are compared with DOE
derived concentration guides (DCGs) for release
of water or air to an unrestricted environment.
DC%sfor specificradionuclidesarelistedin Table
K-1%.

» Cdculated doses from air emissions are com-
pared with Nationa Emission Standardsfor Haz-
ardousAir Pdllutants limits.

* Nonradiological releases from liquid effluents
covered by the SPDES Permit are compared with
the limits specified in the permit. (See Table
C-1AC)

 Datatrends over timeare assessed onamonthly
basis and identified trendsareinvestigated.

* Near-siteradiological results are compared to
results from background locations far from the
Site.

* Results from surface waters downgradient of
the siteare compared with results from upgradi-
ent locations.

 Groundwater monitoring results are compared
to background data for each super solid waste
management unit and to background datafor the
northand south plateaus.

Standard statistica methods are used to compare
thedata. Where possible, the underlying distribu-
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tion of the data set is assessed before determining
the appropriate statistical tests to be used.

Once the data have been evaluated, reports are
prepared. Calculations summarizing the data, for
instance, summing thetotal curiesreleased from
an effluent point, averaging the annua concentra-
tion of aradionuclide at amonitoring point, or pool-
ing confidence intervals from a series of
measurements, are made in accordance withfor-
mally-approved procedures. Final data are re-
ported asdescribed elsewherein thisreport. (See
Data Reporting in Chapter 1 [p. 1-4] and the sec-
tion on Scientific Notation at the back of thisre-
port[p. UOM-2].)

Before each technical report isissued, the docu-
ment, including the dataon which the report was
based, is comprehensively reviewed by one or
more persons who are knowledgeable in the nec-
essary technical aspects of the field of work.

Summary

Themultiple levels of scrutiny built into generat-
ing, validating, evaluating, and reporting datafrom
the environmental monitoring program ensurethat
reliable data are reported. The quality assurance
elements described in this chapter ensurethat en-
vironmental monitoring data are consistent, pre-
cise, and accurate. The effectiveness of the
monitoring program s evidenced by continuing fa-
vorable quality assurance assessments.
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